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PREGNANCY TOXAEMIA OF EWES 
By C. R. TOOP, B.V.Sc, Chief Veterinary Surgeon. 
i 
i 1 
WITH the approach of the lambing season, losses from pregnancy toxaemia are frequently sustained by sheep breeders. This disease has a world-wide distri-
bution and has been described under a wide variety of names, the most common of 
these probably being "twin lamb disease," "pregnancy disease of ewes," and "preg-
nancy paralysis." It would perhaps be more appropriate to describe the disease as 
ketosis of pregnancy since there constantly occurs in the blood of affected animals 
an accumulation of toxic substances known as ketone bodies. 
Pregnancy toxaemia affects ewes which 
are heavy in lamb. The losses are almost 
wholly confined to the last three or four 
weeks of pregnancy and few animals re -
cover after the symptoms have become 
well established. Ewes carrying twin lambs 
or triplets are most frequently affected, 
hence the popular name "twin lamb 
disease" but ewes with single lambs may 
also develop the disease. 
The outstanding feature at post-mortem 
is the extremely fatty appearance and pale 
yellow colour of the liver. The exact cause 
of the disease has not yet been determined 
but there is abundant evidence to show 
tha t it is nutritional in origin and tha t 
it is associated with under-feeding and 
loss of condition during late pregnancy. 
In Western Australia pregnancy toxaemia 
occurs throughout the agricultural areas 
but it has not been reported from the 
pastoral districts. The annual losses are 
extremely variable, and during some sea-
sons mortalities may be numerous and 
widely distributed. In others, for reasons 
not well understood, they may be of com-
paratively rare occurrence. Similarly, 
losses in individual flocks are subject to 
considerable fluctuation. In some cases 
they may be small and insignificant but 
in others they may reach serious propor-
tions, and in isolated instances have been 
known to approach the high figure of 50 
per cent. 
THE SYMPTOMS 
Ewes of all ages and breeds are sus-
ceptible to the disease but due to the 
greater tendency towards twinning and 
multiple pregnancies, mature ewes are 
most frequently affected. The losses are 
almost entirely confined to the last three 
or four weeks of pregnancy but the disease 
may appear as early as six weeks before 
the due date of lambing. The affected ewe 
becomes dull, ceases to feed and separates 
itself from the flock. I t appears dazed 
and stupid and pays little heed when 
approached. It is often possible to ap-
proach within a few feet of the animal or 
even touch it before it will a t tempt to 
move away. When so disturbed the ani-
mal moves off slowly and aimlessly, pro-
ceeding for a short distance only before 
Fig. 1.—A ewe suffering from severe pregnancy 
toxaemia. Soon after this photograph was taken 
the animal became unable to stand and lapsed 
into a comatose condition. 
(Photograph University of Illinois, Agricultural 
Experiment Station.) 
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Pig. 2.—A liver from a sheep suffering from 
advanced pregnancy toxaemia. The photograph 
shows the light colour of the liver due to heavy 
infiltration with fat. 
(Photograph University of Illinois, Agricultural 
Experiment Station.) 
coming to a hal t . In many affected ani-
mals there is complete blindness, while in 
others vision is seriously impaired. Grind-
ing of the teeth and the presence of a 
thick mucus discharge from the nostrils 
are almost constant symptoms. 
When driven, affected ewes frequently 
show a stiff, unsteady gait and may col-
lapse after proceeding for a short distance, 
falling to the ground sometimes with the 
hind limbs extended behind the body. 
From this position the animal is usually 
unable to regain its feet without assist-
ance. Later the ewe goes down and is 
unable to rise, lying in a comatose con-
dition unti l death occurs. Affected animals 
may linger from a few days to a week or 
more from the first appearance of the 
symptoms. Few affected animals recover 
and the mortali ty ra te is in the vicinity 
of 90 per cent. Should lambing occur in 
the early stages, recovery is possible but 
when the symptoms have become well ad-
vanced lambing does not influence the 
course of the disease and recovery at this 
stage is unlikely. Ewes which have already 
lambed do not become affected. 
During the course of some outbreaks of 
pregnancy toxaemia, certain of the ewes, 
while remaining apparently healthy them-
selves, may give bir th to dead or weak 
lambs and this occurrence is considered 
by some observers to be a further mani-
festation of the disease. 
THE POST-MORTEM APPEARANCES 
—FATTY LIVER 
At post-mortem the principal and fre-
quently the only abnormality will be found 
in the liver. This organ, as the result of 
a heavy infiltration with fat, will appear 
somewhat enlarged and characteristically 
pale yellow in colour. Sometimes similar 
though much less marked changes occur 
in the kidneys, which may in consequence 
appear paler in colour than normal. In a 
high percentage of the cases two or more 
lambs will be found in the uterus. 
THE PRE-DISPOSING FACTORS 
—UNDER-FEEDING. 
Until fairly recently, the opinion was 
held tha t pregnancy toxaemia was asso-
ciated with overfatness and lack of exer-
cise during late pregnancy but this view 
now finds little support and is neither 
borne out by the field nor the experimental 
evidence. Experimentally it has not been 
found possible to produce the disease by 
feeding pregnant ewes to overfatness, and 
at the same time confining them in pens 
in which they have been able to obtain 
little or no exercise. Moreover when fat 
ewes become affected in the field, it is 
often possible to find evidence of under-
feeding, though this may have been sud-
denly imposed and of comparatively short 
duration. On the other hand the opinion 
tha t the disease is associated with under-
feeding and loss of condition during late 
pregnancy is strongly supported by both 
field and experimental evidence. It has 
been re-produced experimentally by con-
tinued under-feeding or by subjecting 
ewes to a period of sudden starvation. 
Furthermore in such cases there is evi-
dence of an accumulation of ketone bodies 
in the blood and urine of the same order 
as that which is found in the naturally 
occurring cases of the disease. Ketone 
bodies cannot be demonstrated in the 
blood of fat ewes which are receiving an 
adequate ration. 
Under field conditions, outbreaks of 
pregnancy toxaemia may occur when for-
ward-in-lamb ewes are trucked long dis-
tances by rail and are, as a consequence, 
completely deprived of food for long 
periods. Similar outbreaks resulting from 
a period of enforced starvation may also 
be associated with prolonged yarding. 
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When mortalities from the disease have 
been investigated in this State, it has 
generally been found that the feed avail-
able has not been adequate and the ewes 
have shown evidence of loss of condition 
and in some cases they have been in poor 
condition. One mortality can be recalled 
which involved the loss of nearly 50 per 
cent, of a flock of full-mouthed ewes. The 
animals were in extremely low condition, 
the paddocks were bare and hand-feeding 
had not been practised. 
Under West Australian conditions, unless 
measures are taken to prevent it by hand-
feeding, it is almost inevitable that ewes 
will suffer from under-nutrition during the 
latter half of pregnancy and that this will 
become progressively more acute as lamb-
ing approaches. In the majority of flocks, 
lambing will be timed to commence during 
May, being preceded by a prolonged, and 
for the most part, dry summer season. 
During this period extending from October 
to May, the available grazing steadily de-
teriorates, becoming reduced in quality and 
often in quantity. It is quite inadequate 
to maintain the condition of the flock and 
unless hand-feeding is practised on an 
adequate scale, loss of condition is certain 
to result. Pregnancy toxaemia commonly 
occurs under such conditions. 
During certain seasons, widespread mor-
talities have occurred following upon the 
opening autumn or early winter rains, 
especially when such rains have fallen at 
a time when lambing is about to commence 
or when the earlier lambs have already 
been dropped. For several weeks follow-
ing these rains a period of acute feed 
shortage usually exists. The available dry 
feed is spoiled and the sheep walk the 
paddocks eagerly seeking the short and 
scanty green shoots. Until the green feed 
becomes well grown, under-nutrition to-
gether with loss of condition is inevitable. 
It has been observed that mortalities 
occurring under these circumstances have 
ceased when green feed has become plenti-
ful or when it has been possible to turn 
the flock on to an early sown green crop. 
When the disease appears amongst ewes 
which are in good condition and are being 
adequately hand fed, the possibility can-
not be overlooked that certain of the less 
aggressive animals do not succeed in ob-
Fig. 3.—A section from the liver shown in Fig. 2 
showing the fatty infiltration typical of the 
disease. (Photograph University of Illinois, Agricultural 
Experiment Station.) 
taining their full share of the ration and 
may in reality be falling off in condition. 
It thus becomes apparent that ewes 
whether in fat, poor or indifferent con-
dition may become affected with preg-
nancy toxaemia if they are under-fed or 
are suddenly deprived of food during 
advanced pregnancy. 
CAUSE 
The exact cause of the disease has not 
been determined. In all affected ewes, 
however, the presence of toxic ketone 
bodies may be demonstrated in the blood 
and urine by chemical means. Moreover, 
the blood sugar falls to a level far below 
normal. It is suggested that the develop-
ment of ketosis is associated with a low 
carbohydrate intake which occurs when 
the ration is inadequate. Carbohydrates 
are represented by such substances as 
starches and sugars, and are the main 
source from which the animal derives its 
energy requirements. In the animal body 
carbohydrate is stored in the liver in the 
form of glycogen. In the pregnant ewe 
this reserve store of glycogen is drawn 
upon to meet the increased requirements 
of the mother and of the rapidly develop-
ing lamb which stores glycogen in its own 
liver in quite large amounts. In a twin 
pregnancy the demands upon the glyco-
gen reserves in the liver of the ewe are 
specially heavy, and they consequently 
become depleted and sink to a low level. 
If in addition to this the carbohydrate 
intake is low as the result of under-feed-
ing, the ewe is forced to draw upon its 
fat reserves in order to obtain its energy 
requirements. Fat is transported from the 
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fat deposits of the body to the liver where 
the first stage in its combustion or oxida-
tion takes place. The liver in consequence, 
becomes heavily infiltrated with fat. When 
fat is completely burnt or oxidised in the 
body the end products are water and car-
bon dioxide, which are excreted and are 
harmless. When, however, there is a de-
ficiency of carbohydrate, the oxidation of 
fat cannot proceed to completion. The 
process becomes arrested at an inter-
mediate stage, wherein the fat has become 
converted into products known as ketone 
bodies which accumulate in the blood and 
make their appearance in the urine. 
Ketone bodies possess toxic properties and 
the symptoms observed in pregnancy 
toxaemia are attributable to their pre-
sence. 
It must, however, be emphasised that 
the actual cause of the disease still remains 
rather obscure, and that certain of its 
features still require an explanation. Quite 
a number of theories have been advanced 
to account for its occurrence, but further 
research will be necessary before a clear 
understanding of the condition is finally 
obtained. 
TREATMENT 
No satisfactory method of treatment is 
known and after the symptoms have be-
come well established, recovery rarely 
occurs. Good results have occasionally 
been claimed from the administration of 
sugar or molasses at the rate of 1 lb. to 
l i lb. daily, dissolved in water and given 
as a drench and from the intravenous in-
jections of solutions of the sugar, glucose. 
The results of treatment however are 
generally so unsatisfactory that it must, in 
the majority of cases be regarded as hope-
less. 
PREVENTION 
Supplementary Feeding.—The preven-
tion of the disease appears to be largely 
a matter of feeding and management. 
Under-feeding, together with loss of con-
dition, is the principal predisposing factor, 
and steps must be taken to prevent this 
occurring during late pregnancy. To en-
sure that ewes will at least maintain their 
condition during this period, hand-feeding 
will be necessary on the great majority of 
properties. The period at which hand-
feeding should commence will depend upon 
the amount and quality of the grazing 
available in the paddocks and the condi-
tion of the sheep and will call for a good 
deal of discretion on the part of the indi-
vidual sheep-owner. In general, however, 
hand-feeding should commence not later 
than eight weeks before the due date of 
lambing, with a tendency towards increas-
ing the ration during the last month. The 
supplements available for hand-feeding 
will generally consist of wheat, oats, bar-
ley, chaff, hay and occasionally silage. 
Experiments carried out by the Animal 
Nutrition Officer of this Department have 
shown that, with very poor grazing avail-
able, pregnant ewes are more than able 
to maintain their condition on any of the 
following daily rations:—i lb. wheat, £ lb. 
wheat plus 1J lb. silage or i lb. wheat plus 
i lb. chaff. From this information the re-
commendation may be made that hand-
feeding be commenced in early or mid-
summer with a daily allowance of J lb. of 
wheat per head increasing to i lb. per head 
daily about six weeks before lambing is 
timed to commence. A daily addition of 
i lb. hay or chaff to the grain ration will be 
advisable if the grazing is scanty. Barley, 
which is similar in feeding value to wheat, 
should be fed in the same amounts. 
The feeding value of oats is three-
quarters that of wheat, and where oats are 
being fed, an adjustment will need to be 
made on the basis that 100 lb. of oats will 
replace 75 lb. of wheat in the ration. Chaff, 
hay or silage alone will not provide the 
full requirements of the animal. 
Although no definite scale can be laid 
down, the above figures will serve as a 
guide to sheep-breeders, concerning the 
amounts of the different food supplements 
it will be necessary to make available. 
These rations should be sufficient to meet 
requirements during normal seasons but 
under drought conditions they would prob-
ably need to be somewhat increased dur-
ing the last month of pregnancy in order 
that losses might be avoided. Quite apart 
from the aspect of disease prevention, 
however, feeding on this scale is desirable 
if the flock is to be carried through the 
summer and autumn months in satisfac-
tory condition. 
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Green Crops.—The value of .young 
nutritious green feed as a preventive has 
long been recognised, and when available 
it probably provides the most effective 
means of prevention and control. Early-
sown green crops will be found of especial 
value in preventing those mortalities 
which may occur during the period of feed 
scarcity which follows the opening rains. 
Such crops will usually be well grown, and 
in a fit condition to allow of grazing quite 
a considerable time before the natural 
pasture is sufficiently advanced to fully 
satisfy the requirements of the sheep. The 
growing of crops for early green feed is a 
procedure which might with advantage be 
more generally adopted as a precautionary 
measure. In any case, it is a sound farm-
ing practice which will later provide the 
rapidly growing lambs with an abundance 
of feed. 
Exercise.—Almost all of those who have 
investigated the disease are agreed upon 
the beneficial effects of exercise. In order 
that this may be obtained, droving in some 
instances will be necessary, in which case 
the flock should be travelled slowly for a 
distance of about a mile daily. Hand-fed 
sheep will be compelled to take exercise 
if the feed is distributed in a different par t 
of the paddock each day or if conditions 
are so arranged that it will be necessary 
for them to travel to water. 
Periods of sudden starvation during late 
pregnancy, such as would result from 
trucking or yarding for unduly long 
periods, should be avoided. 
MEASURES NECESSARY TO CONTROL 
AN OUTBREAK 
When an outbreak of pregnancy toxaemia 
occurs, the application of the preventive 
measures detailed above will be necessary 
in order to check the mortality. In most, 
if not all outbreaks, evidence of under-
nutrition will be found, and this must be 
corrected. Hand-feeding on the above 
recommended scale should be commenced 
immediately, or if the scale of feeding has 
been found inadequate it should be in-
crease to at least tha t level. Better still, 
the flock should be turned on to a young 
green crop if this is available. Daily exer-
cise should be combined with these 
measures. 
FOOTROT IN SHEEP 
Quarantine Regulations Ignored 
ON several occasions recently, sheep from properties in quarantine for footrot have been forwarded for sale without reference to the De-
partment. 
The removal of sheep from a property in quarantine and their subse-
quent sale by auction to other graziers whose flocks are free of the disease 
is a serious offence for which a heavy penalty has been prescribed under 
the Stock Diseases Act regulations. Flock owners are warned that it 
will become necessary to take legal proceedings should this practice be 
continued. 
When any property is found to be affected by footrot, quarantine restric-
tions are imposed as a precaution against the further spread of the disease 
to other properties and this quarantine is maintained until the flock has 
been freed of the infection. 
Permits for the sale of sheep for the purpose of immediate slaughter at 
Midland Junction from properties affected by footrot, may be obtained 
upon application to the Department either direct or through any of the 
livestock agents. 
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electric LIGHT P l a n t s . 
D I E S E L 
3J or 5-6 h.p. 
1500 watt . 
LISTER-EXCELSIOR 
32 volt Light and Power 
Plant complete with switch-
board. Lister diesel engine. 
Also 2,500 watt, 
32 volt, or, 110 
volt, diesel 2 
and 3 K.W. 
from 
157 
1000 watt, 32 volt. 
For medium sized homes. 
LISTER - EXCELSIOR w i t h 
2 h.p. engine. Compact, highly 
efficient. Petrol or kerosene. 
Switchboard included. 
Just Printed— 
Immediate Delivery 1954 Electric Light-
ing Brochure. Fully 
illustrated. Much 
. valuable informa-
tion. 
Write for Free Copy 
LISTER 
START-O-MATIC 
LISTER "START-O-MATIC" elec-
tric light Plants in 2.5 K.W., 
4 K.W. (shown), 7.5 K.W. Com-
pletely automatic and supplying 
50 cycle A.C. electricity. 
LISTER diesel engine, 230 volt. 
Necessary for conveying electric 
current over distances. Compact 
and most reliable. 
Lister - Excelsior Plants are 
free from shock and fire-risk. 
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